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(57) Abstract 

6^ 10. 6, 

The present invention re- 
lates to an apparatus for apply- 
ing discrete portions (10) of a 
web material onto a receiving 
web (7) comprising: a primary 
axis of rotation and an attach- 
ment zone to an average radial y 
distance, Ri, from the primary A 
axis of rotation; transfer ele- 
ments (6) rotatable about the 
axis, the transfer elements re- 
ceiving a second web (2) at a 
radial distance. R2, from the 
primary axis wherein the radial 
distance Ri, is greater than the 
radial distance R2; a means for 
displacing die transfer elements 
(6) so that die second web (2) 
is moved immediately adjacent 
to the attachment zone; and an 
attachment surface (10) rotat- 
able about the primary axis and 
through the attachment zone, 
for transporting the receiving 
web (7) about the primary axis, 
wherct^ discrete portions (10) 
of the second web (2) axe at- 
tached to the receiving web (7) 
in the attachment zone, form- 
ing a composite web comprising the receiving web (7) and discrete portions (10) of the second web (2). The present invention also relates 
to a process for applying discrete portions (10) of a web material onto a receiving web (7) using the above described apparatus. 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Aimenia 


n 


Finland 


LT 


Lidiuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senega] 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azcfbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Hezzcgovina 


GE 


Geoigia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The fixmer Yugoslav 


TM 


Tknkmenisian 


BF 


Buikina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinkiad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


VS 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


VZ 


Uzbekistan 


CF 


Central African Republic 


JF 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Nedierlands 


YU 


Yugoslavia 


CM 


Swttxeriand 


KG 


Kyigyzstan 


NO 


Norway 


zw 


Zimbabwe 


a 


COte d'lvoiR 


KF 


Democntlc PBO|rfc's 


NZ . 


New Zealand 






CM 


Canteiooii 




Repablic of Korea 


PL 


Pbland 






CN 


Chizu 


KR 


Republic of Korea 


FT 


I^fftugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Gennany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Uberia 


SG 


Singapore 







wo 00/41664 



PCTAJSOO/00779 



APPARATUS AND PROCESS FOR APPLYING DISCRETE PORTIONS OF 
A WEB MATERIAL ONTO A RECEIVING WEB 



10 

The present invention relates to an apparatus and a process for applying 
discrete portions of a web material onto a receiving web. The apparatus and 
process are particularly useful in the nnanufacture of disposable absorbent 
15 articles, including diapers, adult incontinence products, sanitary napkins and the 
like. 

Manufacturing processes are often required to provide discrete strips of a 
material onto a continuous web, in such a way that the discrete webs of material 
20 are spaced apart along the length of the continuous web. Features manufactured 
in this way include either elastic or non-elastic strips: one example of an elastic 
strip is the elastic leg cuffs applied to diapers; one example of a non-elastic strip 
is the absorbent core of a diaper or sanitary napkin which is typically constructed 
from air-laid fibres. 

25 

It is known to provide an apparatus for applying discrete portions of a web 
material onto a receiving web by supplying elastic strips to transfer members in a 
supply zone, the transfer members being rotated about a central axis. The 
transfer members are moved radially outwardly and then, in a transfer zone, the 
30 elastic strips are applied to the receiving web so that the elastic strips are 
transferred from the transfer members and onto the receiving web. 
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US-A-4 578 133. issued 25'^ March 1986, discloses a method and 
apparatus for applying elastic strips to a moving web of material by means of 
transfer members which move at a first orbital radius through the supply zone 
5 and at a second orbital radius through the transfer zone. Optionally the transfer- 
members may also be radially pivoted by pivoting the transfer member about an 
axis transverse to its strip carrying surface. 

However, when the apparatus of the prior art are operated at high speed 
10 the contact between the transfer elements, the elastic strips and the receiving 
web occurs over a very brief penod of time, usually no more then several 
milliseconds. This results in difficulties in achieve good reliable transfer of the 
strips from the transfer elements on to the receiving web. 

15 It is an objective of the present invention to provide an apparatus wherein 

the contact time between the transfer elements, the elastic strips and the 
receiving web is increased. 

Summarv of the Invention 

The invention provides an apparatus for applying discrete portions of a web 
material onto a receiving web. comprising: 

- a primary axis of rotation and an attachment zone at an average radial 
distance, R,. from the primary axis of rotation; 

- transfer elements rotatable about the primary axis, the transfer elements 
receiving a second web at a radial distance, R2, from the primary axis 
wherein the radial distance R, is greater than the radial distance Rji 

a means for displacing the transfer elements so that the second web is 
moved immediately adjacent to the attachment zone; and 



20 
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- an attachment surface rotatable about the pnnnary axis and through the 
attachnnent zone, for transporting the receiving web about the primary axis, 
whereby discrete portions of the second web is attached to the receiving web 
in the attachment zone, forming a composite web comprising the receiving 
web and discrete portions of the second web. 

The invention further provides a process for applying discrete portions of a 
web material onto a receiving web. comprising the steps of: 

- providing an attachment zone at an average radial distance. R,, from a 
primary axis of rotation; 

providing a second web at a distance, Rj, from the primary axis, whereby the 
radial distance R, is greater than the radial distance Rj*. 

- displacing the second web at least in a radial direction relative to the primary 
axis so that the second web is displaced immediately adjacent to the 
attachment zone; 

- juxtaposing the receiving web and the second web in the attachment zone to 
form a composite web comprising the receiving web and discrete portions of 
the second web; and 

- transporting the receiving web about an arc of a circle, the circle having a 
primary axis and a first radius R,, 

Brief Description of the Drawinos 

Figure 1 shows a perspective view of an apparatus according to the present 
invention in which the secondary web is translated through 180* about a 
secondary axis. 

Figure 2 shows a schematic plan view of the apparatus of Figure 1 . 
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Figure 3 shows a schematic side viev^ of a mechanism in cross-section 
which is suitable for the apparatus embodied in Figure 1 

Figure 4 shows a perspective view of an apparatus according to another- 
embodiment of the present invention in which the secondary web is translated 
through 90** about the secondary axis. 

Figure 5 shows a perspective view of an apparatus according to still another 
embodiment of the present invention. 

Detailed Deschotion of the Invention 

It will be readily apparent to those skilled in the art that although the 
following description of the present invention is in connection with a single use 
diaper structure having discrete elastic regions or strips, the present invention 
may be practiced with equal facility on nearly any web. 

It is preferred that the receiving web is a continuous web throughout the 
process of the present invention. In the following description a "continuous web" 
is a web of material which is continuous in the machine direction. A preferred 
continuous web comprises a plurality of interconnected single use disposable 
absorbent articles, such as diapers. Typically, each diaper is comprised of an 
absorbent pad element or absorbent core, and elastomeric elements or patches. 
The absorbent pad elements and the elastomeric elements are located between 
a backsheet and a topsheet, or alternatively, on top of a backsheet or topsheet. 
The continuous webs of backsheet material and topsheet material are preferably 
maintained under very slight tension in the machine direction to prevent wrinkling 
and to facilitate registration with the diaper assembly and converting operations 
until the completed diaper web is severed into discrete diapers by cutting across 
the width of the web. An altemative single use disposable absorbent article is a 
sanitary napkin or feminine hygiene pad. 
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The apparatus and process of the present invention provide a means for 
attaching discrete portions of one web onto a continuous receiving web. The 
discrete portions are intermittently spaced upon the receiving web by the 
apparatus and process of the present invention. The apparatus and process of 
the present invention provide "area contact" instead of "line contact" to the 
receiving web to transfer the discrete portions of another web material. This gives 
much longer process times to secure the discrete portions onto the receiving 
web. Moreover, it avoids extrusion effects either of the discrete portions or of the 
receiving web. which is important if they are soft and/or thick. 

Another advantage of the apparatus of the present invention is in the fact 
that the discrete portions of web material and the receiving web are bent or 
shaped the same way when they are combined. This has advantages for several 
15 products, e.g. the combining step of feminine hygiene pads should be done such 
that the products are directly manufactured to the required body shape. 

Preferably, the apparatus comprise a means for displacing the second web 
which comprises a plurality of segments, each segment being rotatable about a 
20 secondary axis wherein the secondary axis is orthogonal to the primary axis and 
does not intersect with the primary axis. 

Even more preferably each rotatable segment receives a discrete portion of 
. the second web, and the segment then rotates about the secondary axis through 
25 at least about 90*", and most preferably through about 180°, and juxtaposes the 
discrete portion of the second web against the receiving web in the attachment 
zone. 

Figures 1 to 3 illustrate a preferred embodiment of the present invention. 

30 

Figures 1 and 2 show an apparatus 1 and show a pair of webs 2 being fed 
into the apparatus. Each web 2 is fed towards an anvil drum 4 which, in this 
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particular embodiment of the apparatus, is a hexagonal drum. The anvil drum 
comprises a plurality of anvils 5 (in this particular embodiment the hexagonal 
anvil drum 4 comprises six anvils 5). At the point of transfer of the incoming web 
2 to the anvil drum 4, a transfer element 6 is interposed between the incoming 

5 web 2 and the anvil drum 4, and the incoming web is attached to the transfer- 
element 6 and cut into discrete portions 10 by a knife roll 3 acting against the 
anvil 5. As the anvil drum 4 is rotated about the primary axis of the apparatus, the 
transfer elements 6 are displaced by additionally rotating the transfer elements 
about a secondary axis, A-A. After a rotation of the transfer element 6 through 

10 180** (which corresponds in the illustrated embodiment of Figure 1 to a rotation of 
the anvil 4 about the primary axis of about 140*"). the transfer element 6 is 
juxtaposed with a receiving web 7 in an attachment zone. The receiving web 7 is 
continuously fed onto the outer surface 11 of a hexagonal attachment drum 12. 
In the attachment zone the discrete portions 10 of the web 2 are transferred to. 

15 and attached to, the receiving web assisted by pressure applied between the 
transfer element 6 and the surface 10 attachment drum 12. As the apparatus 1 
continues to rotate about the primary axis, the transfer element 6 rotates about 
the secondary axis in the opposite direction to the previous part of the cycle, so 
that after a rotation of 180° the transfer element 6 has returned to its original 

20 position and is interposed between the anvil 4 and the incoming web 2. The cycle 
is now ready to repeat. 

Figures 1 and 2 illustrate a hexagonal anvil drum 4, a hexagonal 
attachment drum 12, and six pairs of transfer elements 6. Of course the 
25 apparatus, could equally well consist of an octagonal anvil drum, and octagonal 
attachment drum, and eight pairs of transfer elements; or any other desired 
number of transfer elements. Furthermore, whilst Figure 1 shows pairs of transfer 
elements 6 disposed on either side of the apparatus 1 , the apparatus 1 may only 
be fitted with one set of transfer elements 6 on one side of the apparatus 1 . 

30 

Figure 3 shows a cross section of an apparatus 1 according to the present 
invention. The attachment drum 12 rotates about the primary axis of the 
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apparatus 1. A cam 31 is mounted within the attachment drum 12 to guide an 
oscillating mechanism 32 which is provided with a rack 33. The rack cooperates 
with a pinion 34 which is linked to the pivotally mounted transfer element 6. 
When the oscillating mechanism 32 is in the position indicated in the lower part of 
Figure 3, the transfer elements 6 are in position ready to receive the incoming- 
web 2 at an average radial distance R2 from the principal axis. Knife rolls 3 cut 
the web 2 into discrete portions. As the apparatus 1 rotates about the principal 
axis, the oscillating mechanism 32 is pushed inwards, towards from the principal 
axis, by means of resilient members, such as springs 35. The rack and pinion 33, 
34 cause the transfer elements 6 to rotate about a secondary axis. When the 
oscillating mechanism 32 is in the position indicated in the upper part of Figure 3, 
the transfer elements 6 have moved through 180"* about the secondary axis into 
the attachment zone and the discrete portions of the web are transferred to the 
receiving web on the outer surface 1 1 of the attachment drum 12 at an average 
radial distance from the principal axis. 

Figures 4 and 5 illustrate alternative embodiments of the present invention. 

Figure 4 shows an apparatus 41 according to an alternative embodiment of 
20 the present invention. Figure 4 shows a pair of webs 42 being fed Into the 
apparatus. Each web 42 is fed towards an anvil 44 which, in this particular 
embodiment of the apparatus, is a ten-sided drum. At the point of transfer of the 
incoming web 42 to the anvil 44, a transfer element 46 is interposed between the 
incoming web 42 and the anvil 44. and the incoming web is attached to the 
25 transfer element 46 and cut into discrete portions by a knife roll 43 acting against 
the anvil 45. As the anvil drum 44 is rotated about the primary axis, the transfer 
elements 46 are displaced by additionally rotating the transfer elements about a 
secondary axis. After a rotation of the transfer element 46 through 90** (which 
corresponds in the illustrated embodiment of Figure 4 to a rotation of the anvil 44 
30 about the primary axis of about MO""), the transfer element 46 is juxtaposed with 
a receiving web 47 in an attachment zone. The receiving web 47 is continuously 
fed onto the flange of an attachment drum 49. In order to accommodate the 
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linear receiving web 47 around the circular path of the flange 49 of the 
attachnnent drum, a series of "hold-down" sections and compensation triangles 
are provided as illustrated in Figure 4. In the attachment zone the discrete 
portions of the web 42 are transferred to, and attached to. the "hold-down" 
5 section of the receiving web 47 assisted by pressure applied between the- 
transfer element 46 and the flange 49 of the attachment drum. As the apparatus 
41 continues to rotate about the primary axis, the transfer element 46 rotates 
about the secondary axis in the opposite direction to the previous part of the 
cycle, so that after a rotation of 90** about the secondary axis the transfer 
10 element 46 has returned to its original position and is interposed between the 
anvil 44 and the incoming web 42. The cycle is now ready to repeat. 

Figure 5 shows an apparatus 51 according to another alternative 
embodiment of the present invention. Figure 5 shows a of web 52 being fed into 
.15 the apparatus. The web 52 is fed towards an anvil drum 54. At the point of 
transfer of the incoming web 52 to the anvil 54. a transfer element 56 is 
interposed between the incoming web 52 and the anvil 54 the incoming web is 
attached to the transfer element 56 and cut into discrete portions by a knife roll 
53 acting against the anvil 55. As the anvil drum 55 is rotated about the primary 
r 20 axis, the transfer elements 56 are displaced both parallel to the primary axis as 

well as radially away from the primary axis, the displacement being indicated by 
arrows in Figure 5. into an attachment zone. The attachment zones lie in a series 
of apertures in the outer surface of the attachment drum 59. The discrete 
portions of the web 52 are bonded to the receiving web 57 by means of pressure 
25 applied by a bonding roll 58 located outside of the path of the receiving web 57. 
acting upon the displaced transfer element 6. The transfer elements 56 are 
subsequently displaced back to their original position so that the cycle can be 
repeated. 



30 



In an optional aspect of the invention, glue can be applied either to the 
knives or to the anvil of any embodiment of the invention, before the second web 
is cut into discrete portions. When the second web is cut into discrete portions. 
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glue is transferred to the ends of the discrete portions which provides for efficient 
sealing of the cut ends of the discrete portions with a very small amount of glue. 
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WHAT IS CLAIMED IS: 

1 . An apparatus (1 ) for applying discrete portions (10) of a web material onto a 
receiving web (7), comprising: 

a primary axis of rotation and an attachment zone at an average radial 
distance. Ri, from the primary axis of rotation; 
- transfer elements (6) rotatable about the primary axis, the transfer 
elements receiving a second web (2) at a radial distance, Rj, from the 
primary axis wherein the radial distance is greater than the radial 
distance Rji 

a means for displacing the transfer elements (6) so that the second web 
(2) is moved immediately adjacent to the attachment zone; 
characterised in that the apparatus further comprises 
• an attachment surface (10) rotatable about the primary axis and through 
the attachment zone, for transporting the receiving web (7) about the 
primary axis, whereby discrete portions (10) of the second web (2) are 
attached to the receiving web (7) in the attachment zone, forming a 
composite web comprising the receiving web (7) and discrete portions 
(10) of the second web (2). 

2. An apparatus according to claim 1 wherein the means for displacing the 
second web (2) comprises a plurality of segments, each segment being 
rotatable about a secondary axis wherein the secondary axis is orthogonal 
to the primary axis and does not intersect with the primary axis. 

3. An apparatus according to claim 2 wherein each rotatable segment receives 
a discrete portion (10) of the second web (2). and wherein in segment 
rotates about the secondary axis through at least about 90"*, and preferably 
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through about 180'', and juxtaposes the discrete portion (10) of the second 
web (2) against the receiving web (7) in the attachment zone. 

4. An apparatus according to any of the previous claim further comprising a 
means (3, 5) for cutting the second web (2) into the discrete portions (10). 

5. A process for applying discrete portions (10) of a web material onto a 
receiving web (7). comprising the steps of: 

- providing an attachment zone at an average radial distance, R,. from a 
primary axis of rotation; 

- . providing a second web (2) at a distance. Rj, from the primary axis, 

whereby the radial distance R, is greater than the radial distance Rg; 

- displacing the second web (2) at least in a radial direction relative to the 
primary axis so that the second web (2) is displaced immediately 
adjacent to the attachment zone; 

- juxtaposing the receiving web (7) and the second web (2) in the 
attachment zone to form a composite web comprising the receiving web 
(7) and discrete portions (10) of the second web (2); 

characterised in that the process further comprises the step of 

- transporting the receiving web about a path lying essentially in the arc of 
a circle, the essentially circular path at radius R^ from the primary axis of 
rotation. 



6. A process according to claim 5 wherein the discrete portions (10) of the 
second web (2) are displaced in an axial direction, in addition to the 
translation in the radial direction, relative to the primary axis. 
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7. A process according to claim 6 wherein the discrete portions (10) of the 
second web (2) are displaced about a secondary axis, wherein the 
secondary axis is orthogonal to the primary axis and does not intersect with 
the primary axis. 

8. A process according to claim 7 wherein the discrete portions (10) of the 
second web (2) are translated through at least about 90** about the 
secondary axis, and preferably the discrete portions (10) of the second web 
are translated through about 180° about the secondary axis. 

9. A process according to any of claims 5 to 8 further comprising the step of 
cutting the second web (2) into the discrete portions (10). wherein the 
cutting step preferably takes place at a distance R2 from the primary axis. 

10. A process according to claim 9 wherein the cutting step is carried out by 
means of the action of a knife upon an anvil, and wherein the surface of 
either or both of the knife and anvil have glue applied to them before the 
cutting step. 
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